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REMARKS 

L Initial Matters 

Claims 2-6 were previously withdrawn. 

The Examiner has required an election to a restriction between the following groups of 
claims: (1,7-9 and 20) and (2-6 and 10 - 19). Applicant elects claims 1,7-9 and 20 without 
traverse. 

In light of the previous, claims 1-20 are all the claims pending in the application, and 
claims 1,7-9 and 20 are currently being examined. 

The drawings to date have been disapproved. Replacement drawings are submitted 
herewith. 

A substitute specification is also submitted herewith to assuage the Examiner's concerns 
as stated on page 4 of the Office Action of July 9, 2003. No new matter is introduced in the 
replacement specification. 

II. Claim Rejections - 35 U.S.C. § 103 

A. Standard of Review 

As a threshold issue, M.P.E.P. § 2143 states that the standard of review for a 35 U.S.C. § 
103 rejection is one of a "preponderance of the evidence . . This standard is interpreted by the 
U.S.P.T.O. as being "more probable than not." Id. In other words, the proper standard of review 
is to be found at 50.1%, or that place where balanced scales would just begin to tip. With this 
overarching principle in mind, the following is presented for the Examiner's consideration. 
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B. Fehr and Koyama are Deficient 

Claims 1,7-9 and 20 stand rejected under 35 U.S.C. § 103(a) as allegedly being 
unpatentable over U.S. Patent No. 4,697,893 ("Fehr") in view of U.S. Patent No. 
6,226,1 18("Koyama"). For the following reasons, this rejection is respectfully traversed. 

Independent claim 1 recites (among other things) a stereo objective and a compound 
objective; a light for providing brightfield illumination for use with both the stereo and 
compound objectives; and a light for providing fluorescent illumination for use with both the 
stereo and compound objectives. At least these features and their combinations are altogether 
absent in the prior art relied upon in the grounds of rejection. 

The instant invention as recited in independent claim 1 possesses many advantages over 
the prior art. In the prior art systems, samples under observation require one microscope 
platform for two-dimensional compound viewing and yet another microscope platform for three- 
dimensional fluorescent viewing. The prior art requirement of two microscopes is time, labor 
and capital intensive, and therefore costly. \ 

In comparison, the invention of independent claim 1 enables users to view and sort 
samples compoundly or stereoscopically with either of bright field illumination or fluorescent 
illumination. For example, microscopic animals and/or those samples that exhibit fluorescence 
in an area as small as a single cell may be viewed in either of 2D or 3D. Such allows the 
samples to be sorted, cleansed and/or otherwise manipulated without having to move a Petri dish 
from microscope to microscope. Succinctly, because of the advantageous characteristics derived 
from the invention of independent claim 1, enormous savings in time, labor and capital are 
realized. 
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In comparison, the Fehr and Koyama references are deficient by not even hinting at the 
combination of brightfield and fluorescent illumination for use with both compound and 
stereoscopic objectives as recited in independent claim 1. By way of hypothetical example, 
disease researchers using the devices of Fehr and/or Koyama are subject to the restraints of the 
prior art systems and therefore waste precious labor constantly moving samples from the prior art 
devices to other prior art microscopes; organizations employing AIDS researchers are also 
subject to the restraints of the prior art systems and therefore are wasting extra capital to acquire 
and maintain the multiple microscopes of the prior art systems; and most importantly, those 
suffering from AIDS or other horrible diseases are also subject to the restraints of the prior art 
systems and are therefore losing the fight against time because of the deficiencies of the prior art 
equipment used by the researchers. 

In light of the previous, the advantages of the preferred embodiment of the instant 
invention as recited in independent claiml are clear: savings in labor, capital and time. 

While the grounds of rejection in the instant Office compares the combination of Fehr 
with Koyama to the above-recited portions of independent claim 1, stating that "the use of a 
microscope . . . having such an illumination system wherein the microscope comprises a 
mechanism for switching different kinds of objective lens systems into the viewing path of a 
microscope is clearly suggested to one skilled in the art as can be seen in the system provided by 
Koyama . . (see the instant Office Action at 5), it is the elements of independent claim 1 that 
potentially enable researchers to save vast amounts of valuable labor, time and capital. 
Succinctly, nothing within the Fehr or Koyama references amounts to the advantages of the 
instant invention. 
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Indeed, Fehr is simply a microscope capable of stereoscopic observation or monocular 
observation. Nowhere within Fehr is there discussion, teaching or suggestion of any type of light 
system. In fact, the two references to "light" within Fehr lead one of ordinary skill in the art to 
believe that Fehr's viewing light comes from ambient sources, such as the sun or other 
environmental lighting (e.g., a room's light switch). (See col 3, lines 23 - 14 and lines 52 - 54.) 

Again, it is the elements of independent claim 1 that enable researchers to save vast 
amounts of valuable labor, time and capital. Succinctly, nothing within the Fehr or Koyama 
references amounts to the advantages of the instant invention. 

Koyama is simply a microscope with two light sources, wherein one light source is a 
transmitted light system operating through the base of the microscope, and the other light source 
is a reflected light system operating through the upright arm of the microscope (see col. 14, lines 
18 - 34). Nowhere within Koyama, however, is there discussion, teaching or suggestion of 
stereoscopic objectives. Indeed, Koyama' s objectives are simply compound "ordinary" 
objectives (see col. 7, lines 33 - 36). 

No Reasonable Expectation of Success 

Moreover, the attempt to combine Fehr with Koyama is improper because any attempt to 
combine the two does not possess a reasonable expectation of success. See M.P.E.P. § 2143.03. 
More precisely, Koyama' s two light sources require a high number of very precise and specific 
elements in both the base structure and arm of the microscope. Indeed, the interaction of the 
light source to the lenses and objectives is an extremely complicated feat of engineering. 

In Fehr, the base lacks any form of internal elements to support such structure. (See Fig. 
2.) Additionally, the arm of Fehr is vertically adjustable, causing the body of the microscope to 
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move up and down {see element 30 of Fig. 2). Comparatively, the body of Koyama is fixed. 
{See Figs. 1 - 12.) The reason that the body of Koyama is fixed is because of the complexity of 
the multiple light systems. Due to this complexity, the combination of Fehr with Koyama fails to 
possess a reasonable expectation of success, as the suggestion to combine leaves a host of 
unanswered technical questions and problems. 

No Motivation or Suggestion to Combine 

Additionally, the grounds of rejection fail to aver any motivation or suggestion to 
combine the Fehr and Koyama references. See M.P.E.P. § 2143. Indeed, there is no motivation 
to combine Fehr with Komaya due to the complexity of interaction between different lens 
groups, objectives and light systems. 

Succinctly, a major reason that the instant invention of independent claim 1 has not been 
found to be anticipated under 35 U.S.C. § 102 is because the specific combination of elements of 
the instant invention are complex and difficult to assemble together, therefore being novel. That 
is, there is no motivation or suggestion to combine Fehr with Koyama due to the complexity of 
the technical questions and problems involved. 

In light of the above reasons, it is averred that independent claim 1 is patentable. 
Accordingly, the Examiner is respectfully requested to reconsider and withdraw this rejection. 

Dependent Claims 7 - 9 and 20 

Additionally, dependent claims 7-9 and 20 are averred to be patentable at least by virtue 
of their dependence upon claim 1 (in addition to their individual recitations). Accordingly, the 
Examiner is respectfully requested to reconsider and withdraw this rejection. 
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III. Additional Considerations 

Additionally submitted herewith is a Declaration under 37 C.F.R. § 1.132, inclusive of 
two Leica sales brochures (Addenda A and B, or, cumulatively, "the Leica brochures"). The 
Declaration is a sworn affidavit wherein the CEO of Kramer Scientific Corporation relates his 
knowledge of the copying (by the Leica Fluo Combi device) of the instant invention as claimed 
and disclosed in the instant application. 

Indeed, Addendum A relates (on page 4 and throughout) that the Leica Fluo Combi was 
developed due to competitive pressure placed on Leica by the Kramer Scientific M2-Bio 
(wherein the M2-Bio incorporates the invention as claimed and disclosed by the instant 
application). In both of the Leica brochures, Leica alleges to have "bridged the gap between 
stereo and compound microscopy." The truth of the matter is that Leica is only able to bridge 
this gap by copying the invention as disclosed and claimed in the instant application. 

Accordingly, the above information and associated references ("the Leica brochures") are 
respectfully presented for the Examiner's further consideration so that Application No. 
09/883,357 might be considered on the whole, in the entirety of its merits. 

IV. Conclusion 

In view of the above, reconsideration and allowance of this application are now believed 
to be in order, and such actions are hereby solicited. If any points remain in issue which the 
Examiner feels may be best resolved through a personal or telephone interview, the Examiner is 
kindly requested to contact the undersigned at the telephone number listed below. 
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The USPTO is directed and authorized to charge all required fees, except for the Issue 
Fee and the Publication Fee, to Deposit Account No. 19-4880. Please also credit any 
overpayments to said Deposit Account. 

Respectfully submitted, 


SUGHRUE MION, PLLC 
Telephone: (202) 293-7060 
Facsimile: (202) 293-7860 

WASHINGTON OFFICE 

23373 

CUSTOMER NUMBER 



Jason C. Beckstead 
Registration No. 48,232 


Date: October 9, 2003 
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FLUORESCENCE MICROSCOPE 

BACKGROUND OF THE INVENTION 
Cross Reference 

01] This application claims priority from Provisional Appliction Application Number 

60/212,737, filed on June 20, 2000. 

Field of the Invention 

02] The present invention is directed to a microscope that permits up to three optical 

techniques in one system. The microscope allows biological samples, as an 
example, to be viewed in three dimension (stereoscopic), two dimension 
(compound optic) and macro with in either of reflected light fluorescence and or 
transmitted light brightfield. The An embodiment of the microscope permits the 
user to sort samples under stereo fluorescence illumination and to verify structural 
detail under compound optic fluorescence illumination on one instrument. An 
additional embodiment includes a T he three position rotating objective turret with 
automatic shift which houses one stereoscopic and two compound objectives. All 
objectives are, by way of example, parcenter and parfocal. 

Related Art 

03] Conventionally, fluorescence equipped stereo microscopes permit users to view 

samples, typically in a magnification range of 10x-120x. If the magnification is 
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sufficient to observe the structure in fluorescence, then sorting of the sample is 
possible. On the other hand, if the magnification is insufficient to view the 
structure in common, each sample must be taken out of the Petri dish, placed on a 
microscope slide, and transferred to another high magnification compound 
fluorescence microscope for evaluation and selection. The prior art thus was 
extremely tedious and time consuming. 

SUMMARY OF THE INVENTION 
[0004] Therefore, an object of the present invention is to provide a novel and improved 

microscope which overcomes all of the problems identified above. 

[0005] The system according to the invention thus has the following advantages. First, it 

provides two-dimension and three-dimension images on one microscope system 
for viewing under both transmitted light brightfield and reflected light 
fluorescence viewing . An objective turret with automatic shift is provided for one 
stereo objective and one or more twe compound objectives. When the objective 
turret with automatic shift rotates from stereo objective to compound objective, 
the microscope automatically shifts left to a single optical axial system. Both the 
stereo objective and the compound objective positions allow the sample in view to 
remain in the middle of the area seen by the observe r. That is, the objectives 
Objectives ar e remain parcenter and parfocal. 
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[0006] The system according to the present invention further provides interchangeable 

barrier filter sliders on fluorescence filter modules. A magnetic device is 
provided for proper filter module positioning on the turret. 

[0007] The system further provides a unique base that offers both tilting mirrors for 

stereoscopic (3D) microscope use and a high aperture lens for compound (2D) 
imaging with high power objectives. A shutter system includes Feet a foot- pedal 
controlled shutter for transmitted light, switchable to: 

[0008] a. always open for continuous transmitted light; 

[0009] b. controlled by the foot pedal; or 

[0010] c. OFF — always closed. 

[0011] According to the present invention, there is provided an apparatus having a 

microscope for viewing samples in stereoscopic and in compound optical images 
in transmitted light brightfield and reflected light fluorescence, said microscope 
comprising: a stereo objective; a compound objective; an objective turret with 
automatic shift carrying said stereo objective and said compound objective; a 
stereo microscope body that is shiftable about an axis to be placed properly over 
the stereo objective or the compound objective; a transmitted light base for 
providing illumination for transmitted light brightfield for said stereo and 
compound objectives; and a prism shift mechanism to create binocular images 
from a single axis compound image created. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] , These and other objects, features, and advantages of the present invention will be 
apparent with reference to the following description and drawings. 

[0013] Figure 1 illustrates a side view of the microscope according to the present 

invention; 

[0014] Figure 2 illustrates a top view of the transmitted light base from the microscope of 

Figure 1; 

[0015] Figure 3 illustrates a rear view of the transmitted light base from the microscope 

of Figure 1; 

[0016] Figure 4 illustrates a top view of the auto prism shift assembly from the 

microscope of Figure 1; 

[0017] Figure 5 illustrates a bottom view of the objective turret with automatic shift 

from the microscope of Figure 1; 

[0018] Figure 6 illustrates a top view of a quadruple filter turret assembly and filter 

module from the microscope of Figure 1; and 

[0019] Figure 7(a), (b), (c) and (d) illustrate further views of the filter module from the 

microscope of Figure 1. 
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DETAILED DESCRIPTION OF THE INVENTION 
[0020] Referring to the figures, the microscope according to a preferred embodiment of 

the present invention permits the users to view and sort biological samples^ fer 
For example, microscopic animals including worms, fish embryos, and fruit fly 
embryos, etc., and/or those samples that exhibit fluorescence in as small an area 
as a single cell may be viewed and sorted in either of 2D or 3D , and such may be 
done using the preferred embodiment of the present invention in rapid fashion te 
b e able to do this procedure rapidly . The samples typically are held in a Petri dish 
with hundreds of animals present. 

[0021] Figure 1 is a side view of the microscope. The microscope includes a transmitted 

light base 1, compound objective 31 , focus drive 3, an auto prism shift 
mechanism 28, viewing head 5, eyepieces 6, GFP (Green Fluorescent Protein) 
Quad turret illuminator 7, stereo microscope body 8, objective turret with 
automatic shift 9, and a stereo objective 29 . 

[0022] Figure 2 shows a top view of the transmitted light base 1. It includes a control 

knob for selecting condenser or mirror (with aperture control) 11, aperture 
diaphragm 12, power supply 13, fiberoptic bundle 14, solenoid switch 15, switch 
box 16, high power condenser 17, frosted mirror 18, adjustment knob for mirror 
tilt 19, and a plain mirror 20. 
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[0023] Figure 3 shows a rear view of the transmitted light base 1, which further includes 

a fiberoptic bundle 14, switch box 16 , solenoid 23, and a power supply 13 . 

[0024] Figure 4 is a top view of an auto prism shift assembly 4. The assembly includes a 

special combining prism 25 which splits single beam path image into two beam 
path binocular images for viewing by observer, linkage for prism adjustment 26, 
magnet for quick release 27, and a flexible cable for auto shift mechanism 28 
which attaches to objective turret with automatic shift 9. 

[0025] Figure 5 is a bottom view of the objective turret with automatic shift 9. It 

includes a stereo objective receptacle 29, auto axial shift mechanism 30, and two 
receptacles for two compound objectives 31. When rotating objective turret with 
automatic shift (9), the microscope carrier (B) automatically moves from the 
stereo objective to the compound objective position. 

[0026] Figure 6 depicts a top view of a quadruple filter turret assembly and filter module, 

including permanent magnets 32, 34, filter module 36 , and filter turret 35. 

[0027] Figures 7a, 7b, 7c and 7d illustrate various views of filter modules, including filter 

module 36, a safety key 37 and a barrier filter slider 38. 

[0028] In accordance with the present invention, the transmitted light base 1 allows for 

both stereoscopic and compound brightfield illumination. The two tilting mirrors 
18, 20 (Figure 2), one shiny and one diffused, allow for varied stereo illumination. 
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The high aperture transmitted light condenser 17 (Figure 2) for the compound 
optic is located on the slider. This has an aperture diaphragm control 11. 

[0029] The microscopic system combines the capabilities of a stereo fluorescence 

microscope and the optics of a compound microscope for fluorescence on one 
system. Both two-dimensional and three-dimensional images are on one system. It 
permits fluorescence observations in the stereoscopic mode (mag. 10x-120x). In 
addition the system has an objective turret with automatic shift 9 which can hold 
two infinity corrected high magnification, long working distance lenses 31 (mag. 
possible up to 700x) as well as the stereo lens 29 (Figure 5). When either of these 
lenses is rotated into the optical path, the stereo microscope optical system 8 
(Figure 1) shifts to the left while the objective remains over the center of the 
optical field. This allows the optical center to remain constant and the compound 
objective now functions through the right side optical axis of the stereo 
microscope. This new resulting 2-D high magnification fluorescence image is 
then split with a prism 25 (Figure 4) to create binocular observation. 

[0030] The fluorescence filter modules (double cubes) 36 are housed in the circular 

chamber with a 4-position turret 7 (Figures 1 and 6). The filter modules have an 
excitation filter; one dichroic mirror and two interchangeable barrier filters on the 
slider 38 (Figure 7 A). The use of the single, 100% reflecting dichroic mirror 
permits excitation to pass thru the stereo scope lens and/or the two high power 
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lenses as well. The filter modules are held in place on the turret 35 (Figure 6) (in 
exact placement) with the magnetic device 32, 34. 

[0031] The invention also has a unique transmitted light base 1. In the stereo microscope 

mode, there are two tilting mirrors 18, 20 (Figure 2) in base, which reflects the 
illumination up to the sample. When high magnification transmitted light is 
required, the base includes the high numerical aperture condenser 17. It slides into 
the light path and the tilting mirror slides out. Therefore, on one base, both stereo 
tilting mirror and high aperture compound condenser are switchable. In addition 
the system has a foot pedal controlled solenoid shutter 23 to engage transmitted 
light. 

[0032] The filter modules can be moved in and out of the path so that the system can 

function either as a fluorescence scope, or as a clear path optical system with no 
filters present in the path. In addition the cubes have a unique design. The barrier 
filter pair is installed on the slider 38. One filter module has interchangeable 
barrier filter sets. 

[0033] For example, one filter module for Green Fluorescence Protein (GFP) excitation: 

[0034] Filter module has exciter filter: 470mm 

[0035] Dichroic mirror: 485mm 

[0036] Two sliders available for emission either 500 LP or 525BP 
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[0037] Sliders are interchangeable so that on one filter module, the user can see either 

wideband (500 LP) or narrow band (525 BP) GFP by exchanging barrier filter 
sliders. 

[0038] With further reference to Figure 1, the system includes the following salient 

features to carry out the invention. The system includes the foot pedal controlled 
solenoid shutter 23 (Figure 3) to engage and disengage the transmitted light base 
1. The four-position vertical fluorescence illuminator 7 uses magnets 32, 34 to 
grab and align filter modules 36 (Figures 7a, 7b, 7c, 7d) into the correct optical 
position. 

[0039] The objective turret with automatic shift 9 is linked to an automated axial shift 

mechanism 30 (Figure 5). When the stereo objective is in place, it the stereo 
objective is centered under the dual path of the stereo optics carrier. This permits 
3D observation in fluorescence. When the objective turret with automatic shift is 
rotated to being either of the compound lenses 31 into position, the microscope 
carrier B is automatically shifted so that the single right hand optical pathway of 
the stereo optics carrier is centered above the compound objective. This now 
permits a 2D observation in fluorescence. The sample remains parcenter to the 
field of view since the stereo objective and compound objective each stop in the 
exact same position. In addition the objectives are adjustable to be parfocal to 
each other. 
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[0040] The objective carrier with automatic shift 9 is also automatically linked to the 

prism shift mechanism 4. When the objective carrier with automatic shift 9 is in 
stereo position, the prism 25 (Figure 4) is automatically out of path. When the 
objective carrier with automatic shift 9 is rotated to compound position, the prism 
25 is automatically shifted into position. This prism 25 then takes the single beam 
path of observable light from the right hand optical path, and splits it into a 
binocular image for binocular observation. It can be manually slid out of the path 
to allow 2x light intensity. 

[0041] Additionally detent to position the stereo lens 29 center is capable of moving to 

the right hand optical path so that the system can function as a macro single path 
optical system for image analysis. In addition, the beam split prism 25 can be slid 
out to offer 2x light intensity for macro observation. 

[0042] The fluorescence filter modules 36 allows for one filter module to be utilized for 

all three techniques: stereo 3D, compound 2D observations and macro. The filter 
module excites only through the right optical path and emits through both, thus 
providing multi-use capability. 

[0043] Provisional application (Serial Number 60/212,737, filed June 20, 2000) is 

incorporated herein by reference for all which it discloses and illustrates. 

[0044] There has thus been shown and described a microscope which fulfills all of the 

objects and advantages sought therefore. Many changes, modifications, 
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variations, and other uses and applications of the subject invention will, however, 
become apparent to those skilled in the art after considering the specification on 
the accompanying drawings which disclosed preferred embodiments thereof. 
Also, changes, modifications, variations, and other uses and applications which do 
not depart from the spirit and scope of the invention are deemed to be covered by 
the in invention which is limited only by the claims which follow. 
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